T akayasu arteritis, a non-specific inf lammatory disease affecting the walls of medium and large arteries, is categorized as a medium-and large-vessel vasculitis. 1) This disease, which is commonly seen in the Japanese population, was first reported by Professor Mikito Takayasu in 1908, as a case of peculiar change of the central retinal artery with coronary anastomosis and arteriovenous shunt. At the time, Dr. Takayasu was the Director of Kanazawa Medical College Hospital, and it is amazing that, in the discussion of his presentation, the absence of arterial pulse at the radial artery was already mentioned as an associated finding.
2) With the accumulation of experience and knowledge, it was documented that this disease involved mainly the aorta and its branches. Because a steno-occlusive lesion of the cervical branches causes a loss of pulse at the upper extremity, the name "pulseless disease" was proposed by Shimizu and Sano in 1951. 3) On the other hand, Ross and McKusick suggested the name "aortic arch syndrome" because they thought the pathology was limited to the aortic arch. 4) Considering that pulseless disease and aortic arch lesion or atypical co-arctation of the aorta all were attributed to one entity, Ueda et al. introduced the name (pan)-aortitis syndrome in 1965. 5) This designation was the standard expression of the disease entity until recently, when there has been a change in the use of the name, mainly because the name "aortitis syndrome" has not been well accepted in the Western literature. The designation "Takayasu arteritis" has become the standard in Japan and elsewhere in appreciation of the original contribution of Professor Takayasu. Historically in Japan, two groups, the Tokyo University group and the Tokyo Medical and Dental University group 6, 7) have played leading roles in the investigation of this disease entity. In particular, the former group has accomplished fruitful results in regard to the surgical treatment of this interesting lesion. [8] [9] [10] It is well known that adolescent girls and middle-aged women in the second to fourth decades of life are highly affected by this disease. The basic pathology involves medium and large elastic arteries in a pan-arterial inflammatory process that causes marked thickening of the arterial wall of the diseased segment. Pathological studies delineate active (acute) and chronic phases of the disease, although a mixed type also can be present.
The active phase shows involvement of the media and adventitia by lymphocytes, plasma cells, histiocytes, and varying numbers of multinucleated giant cells that transform granulomatous change of the arterial wall. The chronic phase demonstrates pan-arterial transluminal involvement by fibrous intimal hyperplasia, medial degeneration, and adventitial fibrosis that lead to extensive thickening of the arterial wall and subsequent luminal narrowing and occlusion. On the other hand, destruction of the pan-arterial wall results in diffuse dilatation, aneurysmal formation, and thrombosis at the intimal surface. One report described the frequency of morphological changes of the arterial tree by means of angiographic study. It was found that stenosis was the most frequent lesion, being present in 93% of patients, followed by occlusion (57%), dilatation (16%), and aneurysmal formation (7%).
11)
The signs and symptoms of Takayasu arteritis may have a subtle and insidious presentation. In the acute and active phases, it may be accompanied with fever, malaise, arthralgia, and so on. In some cases, the patient complains of pain along the course of the artery, particularly in the neck region. The symptoms presented in the chronic phase are varied according to the area of vascular involvement as well as the extent and nature of pathology. Involvement of the carotid artery presents vary- ing degrees of cerebro-ischemic symptoms, including ophthalmic disorders. Steno-occlusive lesions of the branches of the aortic arch involving the subclavian artery produce pulsate changes in the arm, occasionally accompanied with upper extremity ischemic symptoms. When the ascending aorta is affected, the disease is manifested only as dilatation secondarily leading to aortic valve deformity and aortic regurgitation. 12, 13) Hypertension is frequently encountered in Takayasu arteritis and is specifically associated with renal artery involvement and atypical coarctation of the aorta. Cough, dyspnea, chest pain, and pulmonary hypertension are seen in the patient with pulmonary involvement. In summary, these variable symptoms and clinical features are defined as 1) vascular, 2) central nervous system, 3) musculoskeletal, 4) constitutional, and 5) cardiac.
14) The criteria for diagnosis were established by the American College of Rheumatology in 1990, and these criteria are most frequently cited. According to the criteria, the presence of at least 3 of 6 items has a sensitivity of 90.5% and a specificity of 97.8% accuracy ( Table 1) . 15) Since Takayasu arteritis involves various portions of the elastic arteries, several classifications have been proposed mainly on the basis of the anatomical distribution and morphological configuration of the lesion. In 1967, Nakao proposed a classification based on the angiographic findings of the disease: Type I (aortic arch), Type II (descending aorta and abdominal aorta), and Type III (extensive), but his classification dealt only with the steno-occlusive changes of the artery. 16) After dilatation and aneurysmal changes were added to the pathology of Takayasu arteritis, a new classification was advocated by Ueno in 1969. In his classification, dilated and aneurysmal changes were distinguished from steno-occlusive lesions and incorporated as Type IV.
17) The latest classification, proposed by Hata and Numano in 1996, is based on a report given at an international conference on comparative studies on Takayasu arteritis in Asian and South American countries. This classification was as follows: Type I involves primarily the branches of the aortic arch; Type IIa involves the ascending aorta, the aortic arch, and its branches; Type IIb refers to pathology involving the ascending aorta, aortic arch including its branches, and descending aorta as well; Type III involves the descending abdominal aorta and/or renal artery; Type IV affects only the abdominal aorta and/or renal artery; and Type V combines the features of both Type IIb and Type IV. In addition, involvement of the coronary or pulmonary artery should be defined as C(+) and P(+), respectively. 7) This new classification was the first to document pulmonary involvement in Takayasu arteritis as an associated finding. However, it is necessary to be aware that there was a lack of description as to what type of morphology of vascular change was defined as pulmonary involvement in Takayasu arteritis in this classification.
Pulmonary involvement of Takayasu arteritis has been documented from the early stage of investigation into this lesion. Saito, in 1974, described precisely the histopathological details of changes in the pulmonary artery. 18) He stated that the histological changes in the pulmonary artery were generally similar to those seen at systemic arteries. However, the wall of the former was thin and, therefore, a) intimal changes were attributed to the occupation of granulation tissue rather than inflammatory edema, b) the normal structure of the arterial wall was completely disrupted, and c) there was unusual communication with the bronchial artery. He also stressed that the extremely peripheral segments were also affected in certain cases. The unusual communication with the bronchial artery would be attributable to the compensatory mechanism of blood supply to the diseased segment of the pulmonary tissues from the systemic circulation and has also been reported as a characteristic clinical finding associated with pulmonary involvement. [19] [20] The pulmonary vascular changes were studied by means of pneumoangiography by Kozuka et al. and reported in 1968. They observed various changes in the pulmonary arterial tree such as narrowing, rigidity, and obstruction of the main pulmonary artery and stenosis of the segmental artery extending to the peripheral branches. It was concluded that the various changes such as irregularity, stenosis, and obstruction were observed in different aspects of various different segments beginning from large to small in the pulmonary arterial tree. 21) Numano et al. also studied pulmonary artery involvement in patients who were clinically followed under the diagnosis of Takayasu arteritis by means of pulmonary scintigram and found abnormal perfusion in 73% of the population. Perfusion defects were as follows: lobar perfusion defect in 27%, segmental perfusion defect in 42%, and non-segmental defect in 30%. It is interesting to note that again in this study in the area where perfusion defects were detected the presence of pulmonary circulation by way of the bronchial artery was confirmed. 22) In summary, it has been clearly documented histopathologically as well as clinically that the pulmonary artery is affected to a certain degree concomitantly with pathology in the systemic arteries in Takayasu arteritis.
On the other hand, we have recently encountered several reports in the literature dealing with predominant, isolated, or initial involvement of the pulmonary artery in Takayasu arteritis. [23] [24] [25] [26] The characteristics of these reports were that the pathological changes were detected only in the pulmonary artery but not in systemic arteries such as the aorta and its branches, and that these changes in the pulmonary artery, morphologically demonstrated as severe narrowing or total occlusion of the lumen, were most frequently seen at areas of large caliber of the pulmonary arterial tree, such as the left and right or lobar pulmonary arteries. Surgical treatment, mostly by means of a bypass procedure using prosthetic graft, has already been undertaken in some of these lesions. 27) There appear to be two distinctive patterns of pulmonary involvement in Takayasu arteritis. One type is associated with pathological changes of the systemic arteries, whereas the other type is the so-called "isolated type" in which pathological changes are only noted in the pulmonary artery. In this type, the morphological changes are most frequently in the large caliber segment(s). Although the diagnosis of Takayasu arteritis is based on various characteristics, among them, the morphological features are the most definitive. Furthermore, in the "isolated" type, even the criteria proposed by the American College of Rheumatology have not been adopted in establishing the diagnosis of Takayasu arteritis. The presence of a small number of cases of the "isolated" type is particularly interesting in reference to whether this type is also incorporated into the category of Takayasu arteritis or is better placed in the category of pulmonary vasculitis. 28) Further investigation is needed.
